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4. On the Classification of Birds. By Hans Gavow, M.A., 
Ph.D., F.Z.8., Strickland Curator and Lecturer on 
Advanced Morphology of Vertebrata in the University 
of Cambridge. 


[Received March 12, 1892.] 


By undertaking, in 1884, the continuation of the part ‘ Aves’ of 
Bronn’s ‘Klassen und Ordnungen des Thier-Reichs,’ I became 
pledged not only to a descriptive account of the anatomical structure 
of birds, but also to a systematic treatment of this Class with its 
Orders. 

The anatomical portion has been written with the view of ab- 
stracting therefrom aclassification. In the meantime (after Huxley, 
Garrod, Forbes, Sclater, and Reichenow’s systems) have appeared 
several other classifications: one each by Prof. Newton, Dr. Elliott 
Coues, Dr. Stejneger, Prof. Fuerbringer, Dr. R. B. Sharpe, and two 
or three by Mr. Seebohm. Some of these systems or classifications 
give no reasoning, and seem to be based upon either experience. in 
ornithological matters or upon inclination—in other words, upon 
personal convictions. Fuerbringer’s volumes of ponderous size have 
ushered in a new epoch of scientific ornithology, No praise can be 
high enough for this work, and no blame ean be greater than that it is 
too long and far too cautiously expressed. For instance, the introduc- 
tion of “intermediate ” groups (be they suborders or gentes) cannot 
be accepted in a system which, if it is to be a working one, must 
appear in a fixed form. In several important points I do not agree 
with my friend ; moreover, I was naturally anxious to see what my 
own resources would enable me to find out. Thisis my apology for 
the new classification which I propose in the following pages. 

The author of a new classification ought to state the reasons which 
have led him to the separation and grouping together of the birds 
known to him. This means not simply to enumerate the characters 
which he has employed, but also to say why and howhe has used them. 
Of course there are characters and characters. Some are probably 
of little value, and others are equivalent to half a dozen of them. 
Some are sure to break down unexpectedly somewhere, others run 
through many families and even orders; but the former characters 
are not necessarily bad and the latter are not necessarily good. The 
objection has frequently been made that we have no criterion to 
determine the value of characters in any given group, and that 
therefore any classification based upon any number of characters 
however large (but always arbitrary, since composed of non-equivalent 
units) must necessarily be artificial and therefore be probably a 
failure. This is quite true if we take all these characters, treat them 
as all alike, and by a simple process of plus or minus, i. e. present 
or absent, large or small, 1, 2, 3, 4, &c., produce a “ Key,” but 
certainly not a natural classification. 

To avoid this evil, we have to sift or weigh the same characters 
every time anew and in different ways, whenever we inquire into the 
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degree of affinity between two or more spécies, genera, families, or 
larger groups of creatures. 

This I have tried to do in a manner hitherto not applied to birds ; 
it may have been done by others, but they have not published any 
account of this process. Certainly it has not been applied throughout 
the whole Class of Birds. 

I have selected about forty characters from various organic systems 
(see Appendix, p. 254), preferring such characters which either can 
be expressed by a formula or by some other short symbol, or which, 
during the working out of the anatomical portion of Bronn’s ‘ Aves,’ 
have revealed themselves as of taxonomic value, and of which I have 
learnt to understand the correlation, determining causes, and range of 
modification. Other characters, perhaps too complicated, too variable, 
or last, but not least, too imperfectly known in many birds, are left 
out or reserved for occasional employment. 

Of my 40 characters about half occur also in Fuerbringer’s table, 
which contains 51 charactérs. A number of skeletal characters I have 
adopted from Mr. Lydekker’s ‘ Catalogue of Fossil Birds,’ after having 
convinced myself, trom a study of that excellent book, of their 
taxonomic value. Certain others referring to the formation of 
the rhamphotheca, the structure and distribution of the down in 
the young and in the adult, the syringeal muscles, the intestinal 
convolutions, and the nares, have not hitherto been employed in 
the Class of Birds. 

Groups of birds, arranged in dona fide families, sometimes only 
genera of doubtful affinity, were compared with each other— 
each family with every other family or group—and the number of 
characters in which they agree was noted down in a tabular form. 
Presumably families which agree in all the 40 characters would be 
identical, but this has never happened. There are none which differ 
in less than about 6, and none which agree in less than 10 points. 
The latter may be due to their all being birds. It is not easy to 
imagine two birds which would differ in all the 40 characters. 

In another table all the families were arranged in lines accord- 
ing to their numerical coincidences, aud attempts were made to 
arrange and to combine these lines of supposed affinities in tree-like 
branches +. These attempts are often successful’, often disappointing *. 


1 Many calculations are obviously unnecessary: for instance, the comparison 
of Geese with Parrots or Passeres ; Steganopodes with Swifts, Rollers, Trogons, 
c 
® For instance, Pteroclide agree with Limicole and with Columba in about 
29 points, with Alex and with Gallide in 24, with Ralli in 21, with Lari only 
in 18.—Again, Lari agree with Ales and with Limicole in 33 or 34; Limicule 
agree with Alem, Lari, and Ralli each in 33, with Pterocles and Columba in 30 
or 31, with Gallids: in 26. Combination of these lines shows that Lari and 
Pterocles are widely divergent from each other, while they each separately agree 
closely with the Limicoli; in other words, Lari and Pterocles are specialized in 
two different directions as terminal divergent branches of one common 
Limicoline stock. 
° The more generalized, or rather the less specialized, two given groups are, 
the more characters they will probably have in common, and similar false 
affinities will appear the more likely the greater the diversity of organic modifi- 
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Of course this merely mathematical principle is scientifically faulty, 
because the characters are decidedly not all equivalent. It may 
happen that a great numerical agreement between two families rests 
upon unimportant characters only, and a small number of coincidences 
may be due to fundamentally valuable structures, and in either case 
the true affinities would be obscured. This it was necessary to 
inquire into. But at any rate I obtained many hints from this 
simple mode of calculation, indicating the direction which further 
inquiry should take. 

The Psittact may serve as an example of my mode of sifting 
characters. 

According to the numerical agreement of the 40 characters 
employed generally, we have the following table :— 

Psittaci agree with Coccyges in 31 points, with Pici in about 29, 
with Coraciide 25, Falconidee 25, Striges 22, Bucerotide 22, 
Gallidze 21, against 19 points of difference. 

A previous line of investigation had revealed the fact that the 
Coeeyges and Giallidee are intimately connected with each other 
through Opisthocomus. This knowledge obviated further inquiry as 
to the affinity between Psittaci and Gallide. 


I. Comparison of Psittaci with Falconide. 


Psittacit and Faleonide agree, Psitiaci and Falconida differ. 
Nidicolous = Cuculi, Toes = Cuculi (not Pandion), 
Woolly nestlings. 10 remiges = Cuculida:. 
Distribution of nestling downs. No vomer = Musophagide, 
Distribution of adult downs. Mandible = Musoph. 

Cervical apteria = Cuculi. +Eetepicondylar process = Cue. 
Dorsal apteria = Coccyges. +Tibial intercondylar tubercle=Cue. 
Ventral apteria = Musophagide. Hypotarsus complex = Cue. 
Aftershaft = Musoph. Flexor tendons = Cue, 

Tufted oil-gland = Musoph. Garrod’s formula = Cue. 
Aquinto-cubital, Large procoracoid process = Cuc. 
Desmognathous = Cuculi. Thoracal hemapophyses = Cuce.: 

No basipteryg. proc. = Cuculi. Food = Musoph. 

Holorhinal = Cuculi. Cxca none = Musoph, 

Nares impervise = Cuculi. Syrinx specialized. 


Shallow temporal fossa. 

Number of cervical vertebree—Cueuli. - f 
No spina interna = Cuculi. 14 negative points, 
Spina externa = Cuculi. 

Posterior sternal margin = Cuculi. 

Coracoids = Cueuli. 

Fareula = Cuculi. 

Humero-coracoid groove = Cuculi. 

Cervical hemapophyses = Cuculi. 

2 carotids = Cuculi, 

Tongue. 

Intestinal convolutions, 


26 positive points. 





cations within the various members of such groups, as, ¢. g., Tubinares and 
Accipitres, Limicolz and Passeres, These are traps which it is not always 
easy to avoid, 
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Of the 26 positive points not less than 19 are common to 
Falconids, Psittaci, and Coccyges. In the remaining 7 points 
Psittaci and Falconide agree together against Coecyges, namely 
nestlings, downs of young and adult, fifth cubital, temporal fossa, 
fleshy tongue, convolutions of intestines. Most of these characters 
seem important, especially the woolly nestlings, considering that. 
Psittaci breed in holes, and agree in the convolutions in spite of the 
totally different food. 

On the other hand, the sifting of the 14 negative characters shows 
that in 13 of them the Parrots agree with Cuculidze or with Muso- 
phagidee, or with both, and differ along with the Coceyges from the 
Faleonidee. The syrinx is an absolute specialization. Fuerbringer 
remarks that powder-downs, ceroma, and beak speak for Falconidze 
against Coccyges. Again, Psittaci and Falconide differ greatly in 
the formation of the furcula, in nearly the whole of the muscular 
system, and in the bones of the wings and legs. 

Conclusion.—The Psittaci are much more nearly allied to the 
Coecyges than to the Falconide, and of the Coccyges the Muso- 
phagide are nearer than the Cucnulide because of the vegetable 
food, ventral pterylosis, presence of aftershaft, tufted oil-gland, 
absence of vomer, truncated mandible, and absence of ceca. 


II. Comparison of Psittaci, Coraciide, and Coccyges, based by 
Fuerbringer chiefly upon the pterylosis, anterior lateral pro- 
cess of the sternum, procoracoid process, clavicular connexion, 
hypotarsus, shortness of metatarsus, many muscles of the 
shoulder and thigh. He observes, however, that the greater 
number of characters is against this relationship. The com- 
parison made by me is given in the Table now before us (see 


p. 233). 


III. Comparison of Psitéaci and Striges. 22 characters agree, 
18 differ ; the latter are :— 


Toes. . . Striges more primitive, although ectamphibolic. 
Downs of adult in Striges only upon apteria, 
Ventral pteryle. 

10 primaries. Striges with 11, ¢. e. more primitive. 
Aftershaft large. 

Tufted oil-gland. 

Desmognathous. Striges more primitive. 

Vomer. Striges more primitive. 

Basipterygoid processes. Striges more primitive. 
Temporal fossa. 

Coracoids overlapping in Striges. 
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Psittact = Coraciide = Coceyges. 


Nidicolous. 

Cervical apteria. 

Primaries, 

Desmognathous. 

No basypteryg. proc. 

Holorhinal. 

Nares impervious. 

Mandible truncated. 

14 cervical vertebrx. Cervical ha- 
mapophyses. Thoracal hema- 
pophyses. 

Spina externa. 

Spina interna. 

Posterior sternal margin. 

Coracoids. Procoracoid process. 

Furcula. 

Humero-coracoidal groove. 

Tibial intercondylar tubercle, 

Hypotarsus. 

2 carotids. 

Food. 


22 








TABLE. 


Comparison of Psittact, Coraciide, and Coecyges. 








Psitiact = Coraciide 
and differing from Coccyges. 





Dorsal-spinal apterium. 
Frequent absence of bony tibial 
bridge. 





@ 





Psittaci = Coccyges 
and differing from Coractide. 











Toes. 

Ventral apteria. 

Aftershaft large (Musoph.). 
Oil-gland (Musoph.). 
Vomer. 

Ectepicondylar process. 
Toe flexors. 

Czeca absent (Musoph.). 


8 











Psittact differing from 
Coractide and Coccyges. 


Downy nestlings. 

Downs of adult. 
Aquinto-cubital, 

Shallow temporal fossa. 
Tongue. 

Creca. 

Intestinal convelutions'.. 


7 














1 The convolutions of the Psittaci are peculiar ; the telogyrous tendency of the loops resembles that of Falconid, but this is also indicated in 
several Cuculidse, while on the whole the conyvolutions of the Psittaci combine a mixture of Coraciine and Cuenline characters. Cf. Bronn, 


Aves, p. 708. 
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Intercondylar tubercle. 

Hypotarsus. Striges raptorial type. 
Thigh-muscles. Striges very specialized. 
Syrinx. Striges more primitive, Cuculiform. 
Intestinal convolutions. 


anit Parrots specialized. 


These differences are important enough, not only on account of 
their number but also on account of their value, to remove Psittaci 
and Striges far from each other. Striges are perhaps on the whole 
more primitive, but both groups have been specialized in two different 
directions. Some of the agreements (e. g. absence of a bony tibial 
bridge, the sternal configuration) are most likely referable to the 
numerous organic links which connect the Coraciiformes and Cuculi- 
formes with each other. 


IV. Comparison of Psittaci with Pici. Curiously enongh these 
two groups have many characters in common, namely 29 
against 11. The differences are :— 


Woolly nestlings, although both breed in holes. 

Presence of downs in adult. 

. Dorsal pterylosis. 

. Large aftershaft (intermediate are, however, Capito and 
Indicator). 

» Aquinto-cubital. 

No vomer. 

. Flexor tendons of toes. 

. Procoracoid process. 

. Cervieal heemapophyses. 

. Syrinx. 

. Intestinal convolutions. 


Of these differences Nos. 1, 2, 6, 7, 8, 10, and 11 are of great 
importance. 

Of the 29 positive characters or resemblances the form of the 
spina externa sterni alone is remarkable, otherwise nothing which 
cannot be explained equally well by the affinity of the Psittaci to 
the Coceyges or to the Coraciiformes, of which latter order, 
moreover, nt Pici are an offshoot. The resemblances between the 
Pici and Psittaci have therefore chiefly to be looked upon as con- 
vergent analogies. 

Pings Conclusion.—The sifting of all these characters shows an uu- 
doubtedly close affinity between the Psittaci and Coraciidee, but less 
intimate than with the Ceceyges. ‘The latter are, however, closely 


Bw 


ake 
KH OOON Do 


1892.] CLASSIFICATION OF BIRDS. 235 


related to the Coraciidee, and are (as indicated by the Opisthocomus- 
Gallidee connexion) the lowest of the three groups of Psittaci, Cora- 
cide, and Coccyges. Cuculide, as well as Coraciide, are zoophagous, 
chiefly insectivorous, ‘The Striges, as a lateral branch of the lower 
Coractine stock, explain the considerable number of characters which 
connect the Striges with the Coccyges, 28 against 12, and with the 
Psittaci, 22 against 18. In our hypothetical tree the Psittaci would 
combine with the Coccyges into one bigger branch—Cuculiformes ; 
the Psittacine twig to stand between that of the Musophagide and 
looking towards the branch of the Striges, which again come out of 
the bigger branch of the Coraciiformes. ‘This big branch and that 
of the Cuculiformes would ultimately combine into a still bigger 
branch ; below this bifurcation would come off Opisthocomus and 
lower still that of the Gallide. Thus the Psittaci permit us a glimpse 
at a large part of the Avine tree, namely at that big branch which 
downwards points towards the Galliformes and towards the Gallo- 
Ralline and Ralilo-Limicoline region of the tree, while the same 
branch upwards ends not only in all the so-called Picarize but also 
in the Pico-Passeres. 

The laborious process exemplified in these comparisons was 
applied to all the families and was not without results, because certain 
families were gradually found to assume a central position 
towards which a number of others gravitated. Thus, for instance, 
the Coraciide had to be compared with not less than 10 other 
families; the Gallids with 8, &c. Notoriously difficult forms, as, 
for instance, Trogons and Colies, naturally caused more trouble 
than others, since the number of comparisons had to be increased. 

The result of all this is the following classification. In the mode 
of denomination of the various smaller and larger combinations i 
have followed Fuerbringer’s plan. I am sorry that my classification 
does not bear greater resemblance to his, but nobody who has really 
studied Fuerbringer’s work will fail to perecive that I stand on my 
friend’s shoulders, or rather on his two fundamental volumes in 
addition to my own work. 

The subfamilies, which have been mentioned whenever desirable, 
end in ine. The families end in ide. 

The Families are combined into Suborters, indicated by substantival 
names. The Suborders are combined into Orpmrs, ending in formes, 
with a Latin substantive stem. The Orders could, if necessary, be 
combined into Payua, ending in morphe, with a Greek substantive 
stem; these would correspond with Fuerbringer’s Orders, while 
my Orders are equivalent to his Suborders. 

The whole of the Class Aves has been divided into 2 Subclasses, 
to which the names of Archornithes and Neornithes have been given, 
the equivalent names of Saurure and Ornithura being objectionable, 
because there is no difference in the skeletal part of the tail of 
Archeopterya and that of the Ratite, Crypturi, and Hesperornithide. 
The Neornithes are separated into the two Divisions of Ratitz and 
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Carinatze. These names are likewise open to objection, but they have 
become household terms and they serve a practical purpose. 

Many attempts have been made to brigade together two and two 
of my orders into combinations intermediate in value between Orders 
and Phyla—for instance, Tubinariformes and Ardeiformes, Charadri- 
formes and Columbiformes—but ultimately these attempts have been 
abandoned as of little practical value. They are, however, conducive 
to the construction of the much searched for phylogenetic tree, but 
the very existence of such a single Avine tree is a problematic 
idea. 

Under the heading of each group, be it subfamily, order, or sub- 
class, is mentioned a variable number of characters. The sum total 
of these constitutes more than a diagnosis. The single characters 
themselves are not necessarily all those which have led to the 
establishment of the group in question, but the sum total of the 
characters mentioned has been thus arranged, first that it applies to 
all the members of the group, secondly that it does not occur again 
in those of any other group. 


Class AVES. 


Oviparous, warm-blooded, amniotic Vertebrates which have their 
anterior extremities transformed into wings. Metacarpus and fingers 
carrying feathers or quills. With an intertarsal joint. Not more 
than four toes, of which the first is the hallux. 


I. Subclass ARCHORNITHHES, 


First, second, and third metacarpals and fingers separate. First 
finger with 2, second and third each with 3 phalanges. Lach finger 
with a claw. 

Upper jaw with conical teeth. 

Skeleton of posterior extremities typically avine. Feet four-toed. 
Hallux posterior. 

Vertebre amphiccelous. Caudal vertebrae numerous, about 21, 
not terminating in a pygostyle. 

About 24 rectrices, attached in pairs to about 12 caudal ver- 
tebre. 

Ribs without uncinate processes. 

Wings with 6 or 7 well-developed primaries, attached to meta- 
carpal ITI. and digits IVI. and II.; 10 cubital quills. 

Extinct. Jurassic. Terrestrial—aerial. 


1, ARCH AOPTERYGIFORMES. 
I. Ancn#zorteryers. 1. Archeopterygide. 


1892.] CLASSIFICATION OF BIRDS. 237 


II. Subclass NEORNITHES. 


Metacarpals fused with each other. Second finger the longest, 
third finger reduced. Caudal vertebrze apparently not more than 
13 in number. 


Ist Division. NEORNITHES RATITA. 


Nidifugous. Omnivorous. Terrestrial. 

Rhamphotheea compound. Nares impervious. Holorhinal. 

Vertebree heteroccelous. 

Basipterygoid processes functional. Proximal articulating head of 
quadrate single. 

Sternum without keel and without spina interna, Spina externa 
small or absent. Coracoid fused with scapula; both bones forming 
a very obtuse angle. 

With incisura ischiadica ; only in adult Rhea and Dromeus the 
distal end of the ischium fusing with the ilium and forming a fora- 
men ischiadicum. 

Wings reduced ; flightless. Terminal caudal vertebrae not coa- 
leseed into a pygostyle. 

Hypotarsus simple. Flexors of type II. or IV. 

Adult without pteryle. Oil-gland absent. 

Ceeca functional. 


1. STRUTHIONES. 

Ethiopian. 

Maxillo-palatines articulating with the vomer, which touches 
neither palatines nor pterygoids. 

Third and fourth toes only developed, terminal phalanges 
shortened, with stunted nails. 

Procoracoid large. No clavicles. Tibia without bony 
bridge. 

Aftershaft absent. 

Czeca and rectum enormous. (Unique.) 


2. RHEA. 


Neotropical. 

Maxillo-palatines large, fenestrated, not touching the vomer. 

Palatines short, articulating with the vomer. 

Hallux absent. Front toes with claws, middle phalanges 
shortened. 

Procoracoid process large. No clavicles. Tibia without 
bony bridge. 

Aftershaft absent. 

Ceca large. 

Syrinx tracheo-bronchial, with one pair of syringeal muscles. 
(Unique among Ratite.) 

Proc. Zoou. Soc.—1892, No. XVII. 7 
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3. CASUARII. 


Australasian. 

Maxillo-palatines large, fused with vomer and premaxilla. 

Vomer long, articulating with palatines and pterygoids. 

Hallux absent. Front toes with claws, middle phalanges 
shortened. ' 

Procoracoid process small. Clavicles rudimentary. Tibia 
without bony bridge. 

Aftershaft very large. Czeca small, functional. 


4, APTERYGES. 


New Zealand. 

Maxillo-palatines as in Caswarii, but vomer fused with 
palatines and pterygoids. 

All the four toes well developed, with claws. 

Procoracvid process rudimentary. No clavicles. Tibia with 
bony bridge over extensor tendons. 

Aftershaft absent. Czsca large. 


5. DINORNITHES. 


New Zealand. 

Palate as in Caswartt. Hallux variable. 

Whole shoulder-girdle and wing fragmentary. 

Procoracoid process rudimentary. Tibia with bony extensor 
bridge. 

Aftershaft very large. 


6. EEPYORNITHES., 


Madagascar. 
Hallux present. Tibia without bony extensor bridge. 


2nd Division. NEORNITHES CARINATA. 


This division comprises all those Neornithes to which the sum of 
characters descriptive of the Ratitee does not apply. 

As a rule the Carinatze are described as birds possessed of a carina 
sterni; an acrocoracoid process; separate scapule and coracoids, 
which form an acute or a right angle; complete fureula ; ischiadic 
foramen; single-headed quadrate; a vomer which is not fused with 
the neighbouring bones of the palate. 

The existence of such forms as Crypturi, Didus, Ocydromus, 
Stringops, Hesperornis, &c., does not perinit the employment of these 
characters to differentiate the Carinatee from the Ratite. These 
are reasous sufficient to contest the validity of these two divisions, 
which are, however, retained more for the sake of convenience than 
on the ground of demonstrable facts. 


7. COLYMBIFORMES. 
Cosmopolitan. Aquatic. Nidifugous. Zoophagous. 


Schizognathous. No basipterygoid process. Nares per- 
vious. 
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Rhamphotheca simple. Supraorbital glands present. 

Neck without apteria, Aftershaft present. Oil-glaad 
tufted. 

No ectepicondylar process. Aquinto-cubital. 

Legs short. Hallux small, front toes webbed er lobated. 

High patellar +epicnemial process. (Unique.) 

Intestinal convolutions orthoccelous, type I. 

Ceca functional. 


1. CoLyMBI. 
14 or 15 cervical vertebree. 
11 primaries. 
Hypotarsus enclosing one triangular space. 
Front toes webbed. 


II. Popic1eepEs. 


17 to 21 cervical vertebra. 
12 primaries. 

Hypotarsus complex. 
Front toes lobated. 


8. SPHENISCIFORMES. 


Antarctic. Marine. Nidicolous. Zoophagous. 
Schizognathous. No basipterygoid processes. 
Rhamphotheca compound. Nares impervious. 
Large supraorbital glands. Oil-gland tufted. 
Pterylosis without apteria. Aftershaft present. 
Remiges and rectrices rudimentary, numerous. 
Wings transformed into paddles. (Unique.) 
Metatarsals short, incompletely fused. (Unique.) 
Hypotarsus simple. Flexors of type II. 
Coraco-humeral groove shallow. 

No ectepicondylar process. 

Procoracoid process rudimentary. 

Ceca functional. 


J. SpHENIsci. 


9. PROCELLARIIFORMES. 


Cosmopolitan. Marine. Nidicolous. Zoophagous. 
Nestlings downy. Downs complex. 
Oil-gland tufted. Aquinto-cubital. 
Neck with lateral apterta. 
Schizognathous. 
Rhamphotheca compound. Large supracrbital glands. 
Nares impervious, tubular. 
Hallux small or rudimentary. Front toes webbed. 
Hypotarsus complex, or with several grooves. 
Coraco-humeral groove shallow. Ectepicondylar process 

large. 

re 


240 DR. H. GADOW ON THE [Mar. 15, 


Tracheo-bronchial muscles attached to 7th or 5th bronchial 
rings. 
Tongue mostly rudimentary. 


I. Tusinares. 


10. ARDELFORMES. 


Cosmopolitan. Aquatic. 

Young passing through a downy stage. ; 

Oil-gland tufted. Aquinto-cubital. Humero-coracoid 
deep. No ectepicondylar process. 

Desmognathous. No basipterygoid process. 


I. SteGanopopes. 
Cosmopolitan. Aquatic. Nidicolous. Piscivorous. 
Rhamphotheca compound. Nares impervious. 
No supraorbital glands, Angulare truncated. 
Neck without apteria. 
Legs short; all the four toes webbed together. 
( Unique.) 
Hypotarsus complex. Flexors type of II. 
Orthoccelons, type II. Tongue rudimentary. 


l. Phaetontide. 


15 cervical vertebree. 
Procoracoid process large. 
Garrod’s symbol AXY+. 


2. Phalacrocoracide. (including Suline, Plotine, Pha- 
lacrocoracine.) 


18-20 cervical vertebree. 
Garrod’s symbol AX +. 


3. Pelecanide. 


17 cervical vertebrae. 
Procoracoid process small 
Garrod’s symbol A —. 


4. Fregatide. 


15 cervical vertebree. 
Procoracoid process small. 
Garrod’s symbol A+. 


IJ. Heronit. 


Cosmopolitan. Waders. Nidicolous. Zoophagous. 

Bill long, pointed, laterally compressed, with simple 
rhamphotheca. Nares pervious. 

No supraorbital glands. 

Neck long, with long apteria. Downs of adults 
only upon the apteria. (Unique among Ardei- 
formes.) 
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Legs tong; four toes, not webbed. 

Hypotarsus complex. Flexors of type I. or VII. 

Orthoceelous, type II. Czxca rudimentary. 

Tracheo-bronchial muscles attached to second bron- 
chial rings. 


1. Ardeide. 
19 or 20 cervical vertebrae. 
Several pairs of powder-down patches. 
ami primaries. —Cosmopolitan. 


2. Scopide. 
16 cervical vertebra. 
No powder-down patches. 
10 primaries. —Ethiopian. 


Til. Prvaret. 


Cosmopolitan. Waders. 

Neck long, without apteria. Nares pervious. 
Rhamphotheca simple. 

Legs long. Hypotarsus simple. 


Intestinal type 1V., telogyrous. 


1. Ciconide. 


Zoophagous. Nidicolous. 

17 cervical vertebree. 

Hallux long, toes not webbed. Flexors of type I. 
Tongue rudimentary. 

Ceeca rudimentary. 

Syrinx without tracheo-bronchial muscles. 


2, Pheenicopteride. 
Tropical. Nidifugous. 
18 or 19 cervical vertebre. 
Hallux small, front toes webbed. Flexors of type 
IV. 
Tongue large and thick. 
Ceca functional. 
Syrinx with tracheo-bronchial muscles. 


11. FALCONIFORMES. 


Cosmopolitan. Nidicolous. Zoophagous. 

Desmognathous. 

Bill raptorial. Rhamphotheca simple, with ceroma. 

Aquinto-cubital. 

Feet raptorial. Hypotarsus simple. 

Intestinal convolutions of type iV., telogyrous. Cwca 
rudimentary. 

Coraco-humeral groove indistinct. 


242 DR. H. GADOW ON THE [Mar. 15, 


1. Caruarre.. 
Neotropical. 
Oil-gland nude. Neck without apteria. 
Nares pervious. 
Aftershaft absent. 


Basipterygoid processes articulating with middle of 


pterygoids. 
Procoracoid rudimentary. 
Sternum with two pairs of notches. 
Hypotarsus with two shallow grooves. 
Flexors of type V. 
Syrinx without muscles. 


Yl. Accivrrres. 


Cosmopolitan. 

Oil-gland tufted. Nares impervious. 

Neck with lateral apteria. 

Procoracoid process large. 

Sternum with one pair of notches or fenestre. 
Flexors of type III. 

Syrinx with tracheo-bronchial muscles. 


1. Fulturide. 
15 cervical vertebra. 
No basipterygoid processes. 
Aftershaft present. 
Coracoids present. 


2. Gypogeranide. 
15 cervical vertebrae. 
Basipterygoid processes present. 
Aftershaft present. 
Coracoids separate. 


3. Pandionida. 
14 or 15. cervical vertebrae. 
Basipterygoid processes absent. 
Aftershaft absent. 
Coracoids overlapping. 


4. Falconide. 
14 cervical vertebrae. 
Basipterygoid processes absent. 
Aftershaft present. 
Coracoids separate. 


12. ANSERIFORMES. 
Cosmopolitan. Aquatic. Nidifugous. 
Young downy. 
Neck long, without apteria. 
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Aftershaft rudimentary. 

Oil-gland tufted. Aquinto-cubital. 

Rhamphotheca with ceroma; bill with lamelle. Nares 
pervious. 

Desmognathous. With basipterygoid processes. 

Angulare of mandible long and recurved. 

Coraco-humeral groove indistinct. 

No ectepicondylar process. 

Two pairs of pectoro-tracheal muscles. (Unique.) 

Intestinal convolutions of type IIL 

Ceeca functional. 

Penis large, spiral. (Unique among Carinate.) 


I, ParamepEea. 


Neotropical. 

Basipterygoid articulation on middle of pterygoids. 
Hypotarsus simple. 

Hibs without uncinate processes. (Unigque.) 


II. ANSEREs. 


Basipterygoid processes articulating with the palatine 
end of the pterygoids. 

Hypotarsus complex. 

Ribs with uncinate processes. 


13. CRYPTURIFORMES. 


Neotropical. Nidifugous. Phytophagous. 

Schizognathous. Vomer fused with bones of palate. 
(OUnique.) 

Basipterygoid processes present. 

Rhamphotheca compound. Nares impervious. Holo- 
rhinal. 

Sternum with very slender and long mesosternum and 
simple posterior lateral processes. Procoracoid process 
rudimentary. 

With incisura ischiadica. 

Hypotarsus simple. 

Flexors of type I. 

Neck with lateral apteria. 

Aftershaft rudimentary. 

Oil-gland tufted. Quinto-cubital. 

10 primaries. 

Plagioccelous, type V. Ceeca large. Crop globular. 


I. Crypruri. 


14. GALLIFORMES. 


Cosmopolitan. Phytophagous. 
Schizognathous. Nares impervious. Rhamphotheca sim- 
ple. 
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Furcula with hypocleidium. 
Plagioccelous, type V. Ceca large. Crop globular. 
10 primaries. . 


I, Turnices. 


14 or 15 cervical vertebree. 

Schizorhinal. 

Sternum with long and simple posterior lateral pro- 
cesses. 

Procoracoid process large. 

No spina externa sterni. 

Coracoids separate. 

Hypotarsus complex. Hallux very small or absent. 

Flexors of type IV. 

Neck with lateral apteria. 

Oil-gland tufted. 

Quinto-cubital. 


II. Gaui. 


16 or more cervical vertebree. 
Holorhinal. 

Coracoids touching each other. 
Flexors of type 1. Hallux large. 
Neck without lateral apteria. 


1. Gallide. 


16 cervical vertebrae. Nidifugous. 

Spina communis sterni. 

Sternum with long posterior lateral processes and 
with oblique processes. 

Hypotarsus complex. 


2. Onisthocomide. 


18 or 19 cervical vertebrze. Nidicolous. 

Spina externa only present. 

Sternum with small notches or fenestra only ; 
no oblique process. 

Oil-gland tufted. 


15. GRUIFORMES'. 


Cosmopolitan. Aquatic or paludic. 
Angulare mandibule truncated. Rhamphotheca simple. 


1 Owing to the existence of such peculiarly specialized forms as Hurypyga, 
Rhinochetus, Podica, Dicholophus, and Otis (all of which are most, intimately 
related to the bulk of the Grues and Ralli), it is not possible to admit some 
important characters into the diagnosis of the Gruiformes. They all are abso- 
lutely nidifugous with the exception of Eurypyga and Heliornis (the young of 
Rhinochetus are unknown). They are typically schizognathous, except Rkino- 
chetus and Dicholophus. They have a tufted oil-gland except Rhinochetus, 
Eurypyga, Dicholophus, and Otis. They have lateral cervical apteria except 
Eurypyga, Dicholophus, and Otis. Their feet are those of Waders, except the 
tridactyle cursorial O¢és. Rhinochetus alone has impervious 2ares, 
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. No basipterygoid processes, 
No ectepicondylar process. 
Flexors of type I. or IV. 
Peri-orthoccelous, type I. 


I. Evryreyez. 


Neotropical. 

With powder-down ca. (Unique among Grui- 
formes.) 

Oil-gland nude. Schizorhinal. 


1, Eurypygide. 


Aquinto-cubital. No lateral cervical apteria. 
Schizognathous. Nares pervious, 

18 cervical vertebree. 

Sternum with one pair of notches. 
Nidicolous. 


2. Rhinochetide. 


New Caledonia. 

Quinto-cubital. Lateral cervical apteria. 
Desmognathous. Nares impervious. 

16 cervical vertebree. 

Sternum solid. 

Hypotarsus with high ridges. 


3. Mesitide. 


Madagascar. 

Cubital. Lateral cervical apteria. 

Schizognathous. Nares pervious. 

Sternum with long simple posterior lateral pro- 
cesses. Clavicles rndimentary. 

17 cervical vertebree. 

Spina interna alone developed. (Unique among 
Gruiforines.) 


Il. Ratt. 


Aquinto-cubital. With lateral cervical apteria. 
Oil-gland tufted. 

Schizognathous. Holorhinal. 

14 or 15 cervical vertebree. 

Sternum with long simple posterior lateral processes. 
Hypotarsus without canals but with high ridges. 


ILI. Grues. 


With lateral cervical apteria. 
Oil-gland nude. 
Schizognathous. 

17 to 20 cervical vertebree. 
Sternum solid. 

Hypotarsus complex. 
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IV. Dicuororai. 


Neotropical. 

No cervical apteria. 

Oil-gland nude. 

Schizognathous. Holorhinal. 

14 or 15 cervical vertebree. 
Sternum with two posterior notches. 
Hypotarsus simple. 


V. Oripes. 


No cervical apteria. Downs of adults only on apteria. 
(Unique among Gruiformes.) 

Schizognathous. Holorhinal. 

Sternum with four posterior notches. 

Hypotarsus complex. Hallux absent ; feet eursorial. 


16. CHARADRITFORMES, 


Cosmopolitan. Nidifugous. 

Downs of adult on pteryle and on apteria. 

With lateral cervical apteria. Aftershaft present. 11 
primavies. 

Oil-gland tufted. Aquinto-cubital. 

Schizognathous. Nares pervious. 

Rhamphotheca simple. 

15 cervical vertebree (except Gidicnemus and Parride). 

Coraco-humeral groove distinct. 

Fareula with hypocleidium. 

Peri-ortheccelous, with mesogyrous tendency ; type I. 

Flexors of type I. or IV. 


I. LimicoLa. 
Downs of young very simple, brush-like. 
Hypotarsus with canals. 
Front toes webbed. 
Supraorbital glands variable. 


1. Chionidide, 
Antarctic. 
Schizorhinal. No basipterygoid processes. 
Vomer broad. Rhamphotheca complex. (Unique 
among Charadriiformes.) 


2, Charadriide. 


Cosmopolitan. 
Schizorhinal. With basipterygoid processes. 


a. Charadriine. 
b. Scolopacine. 


1892.] CLASSIFICATION OF BIRDS. 247 


3. Glareolide. 
Afro-Indo- Australian. 
Schizorhinal (except Pluvianus). No basiptery- 
goid processes. 
(Glareola, Pluvianus, Cursorius, Dromas.) 


4, Thinocoride (incl. Attagis). 
Neotropical. 
Schizo- inclining to holorhinal. 
No basipterygoid processes. 
With a globular crop. (Unique among Chara- 
driiformes.) 
Phytophagous. 


5, Gdicnemide. 
Cosmopolitan. 
Holorhinal. No basipterygoid processes. 


16 cervical vertebree. 
No hallux. 


6. Parride. 
Tropical. 
Schizorhinal. With basipterygoid processes. 
Hallux long. 
16 cervical vertebrae. 


Il. Gavia. 


Downs of young more complex, approaching typical 
downs. 

Front toes webbed. Aquatic. Zoophagous. 

Supraorbital glands always large. Schizorhinal. 

Hypotarsus with two grooves. 


1. Alede. 
Sternum with two notches. Coracoids separate. 
No ectepicondylar process. Procoracoid process 
small, 
Periarctic. 


2. Laride. 
Sternum with four notches. Coracoids touching 
each other. With ectepicondylar process. 
Procoracoid process large. 
Cosmopolitan. 


17. COLUMBIFORMES. 


Cosmopolitan. Phytophagous. 

Adult downs scarce and restricted to the apteria. 
No lateral cervical apteria. 11 remiges. 
Aftershaft rudimentary or absent. 

Oil-gland nude or absent. Aquinto-cubital. 
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Schizognathous. Schizorhinal. Nares impervious. 
Rhamphotheca simple. ; 

Hypotarsus with one canal. Procoracoid process large. 
Flexors of type I. or IV. Crop globular. 


I. Prerocues. 


African and Asiatic. Nidifugons. 
Flexors of type [V. Hallux rudimentary. 
Syringeal muscles broncho-tracheal. 
Sterno-tracheal muscles separate. 

Ceca large. 

15 or 16 cervical vertebree. 


II. Cotumsaz. 


Cosmopolitan. Nidicolous. 
No downs in adults. 
Flexors of type I. Hallux functional. 
Syringeal muscles tracheal only. 
Both sterno-tracheal muscles united asymmetrically, 
Ceca not functional. 
14 or 15 cervical vertebrze. 
1. Didide. 
Wings and fureula reduced. 
Flightless. 


2. Columbide. 
Wings and furcula fully developed. 


18. CUCULIFORMES. 


Cosmopolitan. Nidicolous. 

Neck with lateral apteria. 10 primaries. 

Desmognathous. No basipterygoid processes. 

Holorhinal. Nares impervious. Rhamphotheca simple. 

Sternum with small notches or fenestrae. 

Procoracoid process large. 

13, 14, or 15 cervical vertebra. 

Humerus with ectepicondylar process. 

Feet zygodactylous, scansorial. 

Flexors of type I. Hypotarsus complex. 

Intestinal convolutions of type IV. or V., with telogyrous 
tendencies. 


I. Coccyess. 


Nestlings naked. 

Downs of adults restricted to the apteria. 

Quinto-cubital. 

Procoracoid approaching, or fusing with, acrocoracoid, 
forming a foramen. 

Syrinx bronchial. 

Intestinal convolutions of type V. 
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1. Cuculide. 
Insectivorous. Czca large. 
Oil-gland nude. 
Vomer present. 
Coracoids separate. 
14 cervical vertebra. 
2. Musophagide. 
Ethiopian. 
Frugivorous. Ceca absent. 
Oil-gland tufted. 
Vomer absent. 
Coracoids overlapping. 
15 cervical vertebra. 


II. Psrrract. 


Tropical. Nestlings downy. Phytophagous. 
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Downs of adults very complex, on apteria and 
pteryle. 

Aquinto-cubital. Bill globular, hooked. 

Rhamphotheea with basal, soft ceroma surrounding 


the nostrils. 
13 or 14 cervical vertebree. 


Syrinx with 3 pairs of muscles, and of uzque structure. 


Intestinal convolutions of type 1V.; telogyrous. 
Czeca absent. 


1. Psittacide. 


19. CORACIIFORMES. 


Cosmopolitan. Nidicolous. 
Feet four-toed, not zygodactylous, not webbed. 


Metatarsus short. Flexors of type I., V., VII., or VIII. 


Holorhinal. Nares impervious. 

Sternum solid, or with small notches or fenestra. 
13, 14, or 15 cervical vertebree. 

Intestinal convolutions of type VI. or VII. 


I. Srrices. 


Cosmopolitan. Zoophagous. Nestlings downy. 


Downs of adults restricted to apteria. Plumage soft. 


Feet raptorial, fourth toe reversible. 

Flexors of type I. Hypotarsus simple. 

Tibia without bony bridge for extensor tendons. 
No spina interna. 14 cervical vertebrie. 

Bill raptorial, without ceroma. 

Schizognathous, with desmognathous tendency. 
Basipterygoid processes complete. 

Intestinal convolutions of type VI. 

Ceca functional. 


1. Strigide. 
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If. Macrocuires. 
Cosmopolitan. 
10 remiges, terminal quill long. 
Oil-gland nude. 
Spina externa and interna very small or absent. 
Coracoids separate. 
13 or 14 cervical vertebrze. 
Intestinal convolutions of type VI. 
1. Caprimulgide. 
Cosmopolitan. 
Nestlings downy. Adult downs restricted to the 
apteria. 
Bill broad, wide, short. 
13 or 14 cervical vertebrae. 
Hypotarsus complex. 
Flexors of type V. 
Syrinx bronchial. 
Ceeca functional. 


2. Cypselide. 

Cosmopolitan, 

Nestlings naked. Adult downs restricted to the 
apteria. Insectivorous. 

Bill broad, wide, short. 

13 or 14 cervical vertebree. 

Hypotarsus simple. 

Flexors of type V. 

Syrinx tracheo-bronchial. 

Ceca absent. 


3. Trochilide. 
American. 
Nestlings naked. No downs in adults. 
Bill long, slender. Tongue bi-tubular. 
14 cervical vertebree. 
Hypotarsus simple. 
Flexors of type I. 
Syrinx tracheo-bronchial. 
Ceca absent. Crop present (unique among 
Macrochires). 
UT. Cour. 
Ethiopian. Phytophagous. 
10 remiges. Oil-gland tufted. No downs in adults. 
Desmognathous. No basipterygoid processes, 
Spina externa well developed. 
13 cervical vertebrae. 
Left carotid only. 
Iypotarsus complex. Flexors of type V. 
Intestinal convolutions of type VI. Czeca absent. 
1. Coliida. 
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IV. Trocones. 


Tropical. Frugivorous. 

10 primaries. Oil-gland nude. No downs in adults. 

Schizognathous.  Basipterygoid processes rudi- 
mentary. 

15 cervical vertebree. 

Spina externa long, forked. Coracoids touching each 
other. 

Hypotarsus complex. 

Flexors of type VIII. (Unique.) 

Intestinal convolutions of type VI. 

Ceeca functional. 


1. Trogonide. 


V. Coracia. 


Cosmopolitan. 

Desmognathous. Basipterygoid processes absent, or 
(Coraciide) sometimes rudimentary. 

14 or 15 cervical vertebree. 

Hypotarsus complex. 

Syrinx tracheo-bronchial. 


1. Coractide. 


Paleeogeean. Zoophagous. 

Dorsal pterylosis with apterium. 

10 primaries. Oil-gland nude. 

No downs in adults. 

14 cervical vertebree. 

No spina interna. 

Procoracoid process large, but not fusing with 
the acrocoracoid. 

Right and left carotids present. 

Czeca functional. 


2. Momotide. 


Neotropical. 

Without dorsal apterium. 

10 primaries. 

No downs in adults. 

Spina interna absent. 
Coracoids separate. 
Procoracoid process very small. 
15 cervical vertebra. 

Right and left carotids present. 


3. Alcedinide. 


Zoophagous. Cosmopolitan. 
Without dorsal apterium. 
11 primaries. Oil-gland tufted. 
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Downs present in adults, on pteryle and on 


apteria. (Unique among Coraciz.) 
15 cervical vertebrae. 
Spina interna absent. 
Procoracoid process as in Upupide. 
Ceca not functional. Tongue rudimentary. 


4, Meropide. 
Paleeogeean. Insectivorous. 
With dorsal apterium. 
Oil-gland nude. No downs in adults. 
15 cervical vertebree. 
Left carotid only. 
Spina communis. 
Procoracoids as in Upupide. 
Ceca functional. 


5. Upupide. 
Palzogzean. 


Oil-gland tufted. No aftershaft. 
Spina communis. 


Procoracoid process fused with acrocoracoid, 


forming a foramen. 
14 or 15 cervical vertebree. 
Intestinal convolutions of type VII. 
No ceca. ‘Tongue rudimentary. 
a. Upupine. Insectivorous. 
With lateral cervical apteria. 
10 primaries. 
14 cervical vertebrze. 
Flexors of type VII. 
b. Bucerotine. Insectivorous and frugivorous. 
Without lateral apteria. 
11 primaries. 
14 or 15 cervical vertebree. 
Flexors of type V. 


c. Irrisorine. (Anatomy unknown to me.) 


20. PASSERIFORMES. 


Cosmopolitan. Nidicolous, 

Neck with lateral apteria. Quinto-cubital. 
No basipterygoid processes. Holorhinal. 

14 or 15 cervical vertebrae. 

Spina externa long ; spina interna absent. 
Sternum with small notches or foramina. 
Second and third toes always turned forwards. 
Flexors of type I., VI., or VII. 

Hypotarsus complex. 

Intestinal convolutions of type VII. or VIII. 
Ceeca not functional, 
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Zygodactylous, or hallux absent. 

Nestling and adult downs absent. Nesting in holes. 

14 cervical vertebree. 

Flexors of type VI. (Unique.) 

Intestinal convolutions of type VII. (Galbula and 
Bucco unknown.) 

Ceca absent, except in Galbulide. 


. Galbulide (Galbuline + Bucconine). 


Desmognathous. 

Spina externa forked. Right and left carotids. 

Oil-gland nude in Galbuling and in most Bue- 
coning. 


. Picide (Picine, Yunginz). 


Schizo-egithognathous. 
Spina externa forked. 
Oil-gland tufted. Left carotid only. 


3. Capitonide (Capitonine + Indicatorine). 


pag 


Aizitho-desmognathous. 
Spina externa unpaired. 
Oil-gland tufted. Left carotid oaly. 


. Rhamphastide. 


Frugivorous. 

Desmognathous. 

Spina externa unpaired. 

Oil-gland tufted. Left carotid only 


Il. Passeres. 


AKgithognathous, 

Hallux present; 2ud, 3rd, and 4th toes always turned 
forwards. 

Nestlings with downs of complex structure. 

Oil-gland nude. Left carotid only. 

Czeca not functional. 

Intestinal convolutions of type VIL. or VIII. 


1. Eurylemide. 


Indian. Austro-Malayan. 

Hallux weak ; front toes syudactyle. 
15 cervical vertebrae. 

Spina externa long, single. 
Intestinal convolutions of type VIII. 
Flexors of type I. 
Oligo-mesomyodous. 
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2. Menuride. 
Australian. 
Hallux the strongest toe. Front toes eleuthero- 
dactyle. 

Flexors of type VII. 
14 cervical vertebre. 
Spina externa forked. 
Intestinal convolutions of type VIL. 
Di-acro-myodous. 

a. Menuring. Furcula complete. 
Three pairs of syringeal muscles. 

b. Aérichiing. Clavicles rudimentary. 
Two pairs of syringeal muscles, 


3. Passeride. 
Front toes eleutherodactyle. 
Hallux the strongest toe. 
14 cervical vertebre, 
Spina externa forked. 
Flexors of type VII. 
Intestinal convolutions of type VIII. 
a. P. oligomyode. American. 
Mostly mesomyodous, never di-acro-myodous. 
b. P. tracheophone. Neotropical. 
Syrinx tracheal. 
c. P. polymyode. Cosmopolitan. 
Di-acro-myodous. 


APPENDIX. 


List of the Characters employed in determination of the Affinities of 
© the various Groups of Birds. 
A. Development. 
Condition of young when hatched: whether nidifugous or nidi- 
colous; whether naked or downy, or whether passing through a 
downy stage. 


B. Integument. 

Structure aud distributicn of the first downs, and where dis- 
tributed. 

Structure and distribution of the downs in the adult: whether 
absent, or present on pterylee or on apteria or on both. 

Lateral cervical pterylosis: whether solid or with apteria. 

Dorso-spinal pterylosis: whether solid or with apterium, and 
whether forked or not. 

Ventral pterylosis: extent of the median apterium. 

Aftershaft: whether present, rudimentary, or absent. 

Number of primary remiges. 

Cubital or secondary remiges : whether quinto- or aquinto-cubital. 

Oil-gland: present or absent, nude or tufted. 
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Rhamphotheca: whether simple or compound, ¢. e. consisting of 
more than two pieces on the upper bill. 


C. Skeleton. 


_ Palate: Schizo-desmognathous. Nares, whether pervious or imper= 
vious, 7. e. with or without a complete solid naso-ethmoidal septum. 
Basipterygoid processes: whether present, rudimentary, or absent 5 
and their position. 
Temporal fossa, whether deep or shallow. 


Mandible: os angulare, whether truncated or produced: long and 
straight or recurved. 


Number of cervical vertebree. 

Heemapophyses of cervical and of thoracic vertebrze : occurrence 
and shape. 

Spina externa and spina interna sterni: oecurrence, size, and shape. 

Posterior margin of the sternum, shape of. 

Position of the basal ends of the coracoids: whether separate, 
touching, or overlapping. 

Procoracoid process : its size and the mode of its combination with 
acrocoracoid. 

Furcula: shape; presence or absence of hypocleidium and of 
interclavicular process. 

Groove on the humerus for the humero-coracoidal ligament : 
its occurrence and depth. 

Humerus, with or without ectepicondylar process. 

Tibia: with bony or only with ligamentons bridge, near its distal 
tibio-tarsal end, for the long extensor tendons of the toes: occurrence 
aud position of an intercondylar tubercle, in vicinity of the bridge. 

Hypotarsus: formation with reference to the tendons of the long 
toe-muscles:—(1) simple, if having only one broad groove; (2) 
complex, if grooved and perforated; (3) deeply grooved and to 
what extent, although not perforated. 

Toes : number and position, and connexions. 

D. Iuseles. 

Garrod’s symbols of thigh-muscles A B X Y,—used, however, in 
the negative sense. 

Formation of the tendons of the m. flexor perforans digitorum : 
the number of modifications of which is 8 (I.-VIII.) according to 
the numbering in Bronn’s Vogel, p. 195, and Muerbringer, p. 1587. 

BE. Syringe. 

Tracheal, broncho-tracheal, or bronchial, 

Nomber and mode of insertion of syringeal muscles. 
F. Carotids. 

Tf both right and left present, typical: or whether only left 
present, and the range of the modifications. 

G. Digestive Organs. 
Convolutions of the intestinal canal. Hight types, uumbered 


I-VIIL., according to Bronn’s Vogel, p. 708, and P.Z.8. 1889, 
pp. 303-316. 
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Czea: whether functional or not. 

Tongue: its shape. 

Food.—Two principal divisions, #. e. Phytophagous or Zoo- 
phagous, with occasional subdivisions such as Herbivorous, Frugi- 
vorous, Piscivorous, Insectivorous, ete. 


List of Characters employed occasionally. 

Shape of bill. ; 

Pattern of colour. Number of rectrices; and mode of overlapping 
of wing-coverts, according to Goodchild (P.Z.S8. 1886, pp. 184-203). 

Vomer. Pneumatic foramen of humerus. 

Supraorbital glands. 

Crop. 

Penis. 

Certain wing-muscles according to Fuerbringer. 

Mode of life: Aquatic, Terrestrial, Aerial, Diurnal, Nocturnal, 
Rapacious, etc. 

Mode of nesting: breeding in holes. 

Structure of egys. 

Geographical distribution. 


April 5, 1892. 
W. T. Blanford, Esq., F.R.S., F.Z.S., in the Chair. 


The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of March 1892 :— 

The total number of registered additions to the Society’s Mena- 
gerie during the month of March was 107, of which 57 were by 
presentation, 17 by birth, 23 by purchase, 4 by exchange, and 6 
were received on deposit. The total number of departures during 
the same period, by death and removals, was 96. 

Among the deaths, I regret to have to announce that of the last of 
the Society’s stock of Giraffes—a male, purchased Jan. 27th, 1879. 
We are now, therefore, for the first time since the arrival of the four 
original Giraffes on the 21th of May, 1836, without any representa- 
tive of this Mammal in our series. Nor does there seem to be at 
present much chance of our being able to supply the deficiency. 
Owing to the closure of the Soudan by the Mahdists, the supplies of 
this and other large African Mammals, which were formerly ob- 
tained vid Cassala and Suakim, have ceased, and, so far as [ can 
make out, with the exception of a single old female (for which an 
exorbitant price is demanded), there are now no living Giraffes in 
the market. 

From the table which I now exhibit, it will be seen that there 
have been 30 individuals of the Giraffe in the Society’s Gardens since 
1836, of which 17 have been born there, and 13 have been acquired by 
purchase. Of these 30, one was presented to the Royal Zoological 
Society of Ireland in 1844, five have been sold at. prices varying from 
£450 to £150, and the remainder have died in the Gardens. 


